Introduction: The Physiological and Operative Severity Score for the enumeration of Mortality and
INTRODUCTION
Comparing the influence on adverse outcome, we can assess the efficiency of that particular procedure and assess the quality of care provided to the patient. 1, 2 Risk scoring seeks to quantify a patient's risk of adverse outcome based on the severity of illness derived from data available at an early stage of the hospital stay. 3, 4 Scoring should cover all prospects of patient care and should be easy to use, fast, and comparable among different patient groups. The Physiological and Operative Severity Scoring system for the enUmeration of Morbidity and mortality (POSSUM) has been proposed as a risk adjusted scoring system to allow for direct comparison between the observed and expected adverse outcome rates. 5, 6 It has 12 physiological and 6 operative variables. Each factor is assigned scores depending upon the severity. 5 The Portsmouth POSSUM (P-POSSUM) is a modification of the POSSUM scoring system, incorporating the same variables and grading system, but a different equation, which provides a better fit to the observed mortality rate, which is an important and objective measure of outcome. 7, 8 It has already found use in general 9 , vascular [10] [11] [12] [13] , colorectal [14] [15] [16] , esophageal 17, 18 and laparoscopic 19 procedures but the studies mostly involved patients in developed countries, where the patient characteristics, presentation and available resources differ from our setup. 20 Hence, there is a need to test the validity of P-POSSUM scoring system in our population. This study was undertaken to assess the validity of P-POSSUM scoring system in patients undergoing emergency laparotomy in our setup because such studies have not been done in this part of world and, try to analyze the causes for poor outcome in these high-risk group.
METHODS
This was a prospective study conducted in a tertiary level referral hospital of Kathmandu, Nepal for a duration of one year from April 2014 -April 2015.
Every case presenting for emergency laparotomy under general surgery for one-year period were included in this study after assessment of the inclusion criteria and cases were followed up for 30 days following the surgical procedure. Patients above 14 years of age, both males and females, who underwent emergency laparotomy were recruited for study. Patients unfit for general anesthesia, patients requiring cardiopulmonary resuscitation before surgery, mentally disabled patients; patient less than 14 years of age, patients requiring damage control surgery before definitive treatment and who cannot meet follow up criteria were excluded.
Informed written consent was taken prior to inclusion of the individuals into the study. The study protocol was approved by the local ethical clearance committee of the hospital. During hospitalization, relevant history was collected and appropriate investigations as deemed necessary were done using standard procedures. The patients were then scored depending on their physiological and the intra operative findings were noted using a proforma sheet and a final expected mortality rate was calculated. Operative severity score used for the study. Mortality is (Loge [R/1-R] = -9.065 .+ (0.1692 x Physiological Score) + (0.155 x Operative Score) Where R = risk of mortality. 8) Original Article P-POSSUM scoring in emergency laparotomy; Jha MK et. al.
RESULTS
A total of 60 patients who met the inclusion criteria were included in this study. Out of which 54 (90%)
patients were male and 6 (10%) patients were (Table 1) The post-operative complications noted during the 30 day follow up period are listed in (Table 2 ).
Among 60 operated cases only 24 patients did not develop any complications in 30 days immediate post-operative period.
Comparison of observed and P-POSSUM predicted mortality rates was done using linear analysis as represented in (Table 3 ). An observed to expected ratio (O: E) of one was obtained and there was no significant difference between the predicted and observed outcome was noted (x 2 = 1.523, df 4, P = 0.823).
We found positive rate of increment with all the risk factors studied but it was found to be statistically significant with respect to hemoglobin 
DISCUSSION
In our institution, peritonitis due to hollow viscous perforation has become the leading cause of emergency laparotomies. In our study, we performed emergency laparotomy in 60 patients.
Most of the surgeries were performed on patient with hollow viscus perforations (43 cases 71.66%).
In our study nine (15%) patient were operated for intestinal obstruction and four patients with obstructed hernia. Gastro intestinal tract perforations can occur due to various causes, and perforation of hollow viscous is most common surgical emergency in our part of world which is different from that found in western world. 21 The treatment outcome whether in the form of mortality or morbidity is not only dependent on the performance of individual surgeon but also on the acute and chronic physiological status of the patient, severity of his current illness, nature and extent of surgical intervention and co-morbid conditions. The morbidity and mortality rates are misleading and inaccurate for surgical audit. For this purpose, different system of scoring were developed for risk prediction and adjusted mortality and morbidity. [1] [2] [3] [4] To overcome the shortcoming POSSUM, developed by Copland GP. et al, a risk adjusted scoring system for surgical audit P-POSSUM, a modification of POSSUM, has been proposed as a better scoring system as it better correlates with the observed mortality rate. 7, 8 But P-POSSUM has to be correlated to the general condition of the local population for it to be effective. 7, 8, 14, 15, 19, 22 This is especially true in patients in developing countries like ours where the general health of the population is poor, malnutrition is a common problem and presentation frequently delayed. 19, 20, 22 In our study we assessed the validity of P-POSSUM in 60 patient who underwent emergency laparotomy by comparing the observed mortality rate with expected mortality rate. Six patients died (mortality rates of 10%), the total crude mortality rate being 12%. Similar study was done by Tekkis et al and obtained similar results (elective = 3.9%, emergency 25% and overall mortality rate of 11.1%). 15 However, on using P-POSSUM for expected mortality rate in our study it was also found to be six deaths. On analysis, this was found to be no statistically significant difference between the observed and expected mortality rates (Chi square x2 = 1.523, 4 df , p = 0.823). An O : E ratio of one was obtained in our case which is similar to one obtained by Yii MK and Ng KJ. et. al. evaluated POSSUM and P-POSSUM scoring systems for prediction of mortality rates among patients undergoing general surgery in a tertiary referral hospital in Malaysia (O : E = 1.28). 20 Tekkis et al analysed mortality in patients undergoing gastrointestinal surgery using POSSUM and P-POSSUM scoring systems. A total of 505 c o n s e c u t i v e p a t i e n t s u n d e r g o i n g m a j o r gastrointestinal surgeries were analysed. The observed mortality rate was 56 deaths, while the expected mortality rate using POSSUM was 108 deaths, which was found to be a significant over following emergency laparotomy in our study also.
In our study on analysing the risk factors we found positive rate of increment with all the risk factors 
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Original Article P-POSSUM scoring in emergency laparotomy; Jha MK et. al. Mohil et. al. 22 (35 % and 20 % respectively) . Large number of individuals with gross peritoneal contamination after hollow viscous perforation leading to local contamination of the incision site may attribute to wound infections.
CONCLUSION
The present study suggests that P-POSSUM is an accurate scoring system for predicting postoperative adverse outcome among patients undergoing major general surgeries. The complications of wound infection and chest infection were a concern and require better care for their prevention following major general surgeries.
All the studied risk factors were found to have a positive rate of increment of deaths with higher scores. Hence adequate and prompt correction of these factors before surgery could decrease the mortality rate.
This study therefore validates P-POSSUM as a valid means of assessing adequacy of care provided to the patient to prevent the post-operative complications which can further lead to morbidity and mortality. Hence P-POSSUM can be used for surgical audit to assess and improve the quality of surgical care and result in better outcome to the patient preventing the anticipated complications in the emergency laparotomy cases.
